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for cleaning screenings therefrom, and 1s positioned upstream
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water channel at a location downstream of the overfall wall,
and 1s operably connected with the clearing member for
mechanically shifting the same to remove the screenmings from
the screening member without using external power.
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1
WASTEWATER SCREENING DEVICE

CLAIM TO PRIORITY

Applicant hereby claims the priority benefits under the

provisions o1 35 U.S.C. §119, basing said claim of priority on
German Patent Application Serial No. 10 2008 022 167.8,
filed May 5, 2008 and related Furopean Patent Application
Serial No. 08019337.8, filed Nov. 5, 2008. In accordance with

the provisions of 35 U.S.C. §119 and Rule 55(b), a certified

copy of the above-listed German patent application will be
filed before grant of a patent.

BACKGROUND OF THE INVENTION

The present invention relates to a wastewater screening,
device for retamning solids at overflows which are carried
along 1n the wastewater, having an apparatus for clearing
away the screenings. The wastewater screening device
includes a drive for the screen clearing apparatus which 1s
upstream of an associated overfall, and i1s oriented such that
the wastewater flows through the screening device from bot-
tom to top.

Wastewater screening devices are generally know from DE
42 15002 Al. In the latter, the screening device has a plurality
of rods which are arranged 1n a parallel relationship, with a
space or distance between the rods of several millimeters. An
apparatus for clearing away the screenings lodged between
the screening rods has wiper elements, which are moved by a
drive that 1s arranged between the screening rods, and can be
moved to and fro 1n order to remove the screenings from
between the screenming rods. The rods of the screening system
are of a straight design, and arranged horizontally. The wiper
clements are mounted 1n pivoting levers, which can pivot
about an axle arranged above the rods. The rods are pivoted by
a drive unit, which 1s mounted 1n an upper cross member of a
frame of the screening device, and which 1s composed of a
motor and a gear mechanism, with the drive unit being
attached to a cover or to a wall of a structure which forms the
rain overtlow basin. It contemplates using an electric, pneu-
matic or hydraulic cylinder as the linear drive.

A disadvantage associated with this type of screening
device 1s that the structure for holding the screening device,
which includes the apparatus for elearing way the screenings
and the drive, 1s extremely tall owing to the arrangement of
the drive above the maximum wastewater level. Furthermore,
the positioning of the screening device, and 1n particular ef
the drive, 1s tied to a predetermined location, because the
drive requires a power source for the motor, such as an electric
motor, a pneumatic motor, or a hydraulic cylinder. It 1s there-
fore not possible to mount the screening device at any desired
location. On the other hand, this outside or extraneous energy
drive 1s located 1n a region of the installation, such as a high
water spillway installation, 1n which it 1s subjected to mois-
ture, which results 1n an increased risk of faults or of failure of
the drive for the screen clearing apparatus.

EP 1 223 252 A2 describes a screen device which 1s
mounted 1n a dividing wall between a wastewater main chan-
nel and an associated side channel. This screening device has
a fixed drum which i1s enclosed at the sides, and divides the
main channel from the side channel. The drum 1s provided
with a large opening on 1ts side facing the main channel, with
the result being that the wastewater can pass into the drum
from the main channel via the opening. On the side facing the
side channel, the drum 1s provided 1n 1ts lower region with a
screen, so that material which 1s carried along 1n the waste-
water 1s retained at the drum when the flow passes through the

10

15

20

25

30

35

40

45

50

55

60

65

2

drum, and only clean water can pass from the drum into the
side channel. An apparatus for clearing away the material 1s

rotatably mounted within the drum. The device 1s driven by a
waterwheel, which 1s arranged downstream of the screen in
the direction of flow. The rotating waterwheel rotates the
apparatus for clearing away the screenings via a belt or a
drive.

Screening devices which are configured 1in a similar man-
ner to that disclosed 1n DE 42 15 002 A1 are also described,
for example, mm DE 195 15 924 Al, WO 98/31882, WO

99/49145 and WO 01/75249 Al.

SUMMARY OF THE INVENTION

One aspect of the present invention 1s a wastewater screen-
ing device having a robust drive, with a particularly uncom-
plicated apparatus for clearing away the screenings, wherein
the screening device 1s of compact design and can be used
independently 1n a wide variety of different locations.

The apparatus for clearing away the screenings can be
driven by a waterwheel without using outside or extraneous
energy, and the waterwheel 1s arranged downstream of the
overiall wall 1n the direction of flow of the wastewater.

Since the screen clearing apparatus 1s arranged upstream of
the overtfall wall, and the waterwheel which drives the screen
clearing mechanism 1s positioned downstream of the overtall
wall, overall profile of the present invention can be compact,
and have a relatively low overall height. All that 1s necessary
1s for the wastewater to be able to pass over the overtfall wall.
The wastewater flows from the bottom to the top through the
screening device, and given a corresponding liquid level, over
the overfall wall, and drops downward from there onto the
waterwheel, and theretfore rotates the waterwheel to drive the
apparatus for clearing away the screenings.

The waterwheel drive makes 1t possible to power the appa-
ratus for clearing away the screenings without using any
outside power or energy. It 1s not necessary to provide an
external power connection for driving the device for clearing
away the screenings. This not only makes 1t possible to con-
figure the screening device 1n a compact way, but also pro-
vides the particular advantage of allowing the screening
device to be used independently 1 a wide variety of different
locations.

The uncomplicated configuration of the screening device,
with the simple waterwheel drive, and the interaction of the
waterwheel and the screen clearing apparatus, allows the
screening device to be made particularly simply. Overall, a
robust drive 1s obtained for the screen clearing apparatus.

The transmission of the movement of the waterwheel to the
screen clearing apparatus can be eil

ected 1n different ways,
for example by direct mechanical means, or by the water-
wheel driving a power medium for moving the apparatus for
clearing away the screenings. Preferably, the waterwheel can
be used to drive a pump by means of which a piston and/or
motor of the screen clearing apparatus can be driven. The
pump can be driven in particular by a belt drive which 1s
driven by the waterwheel.

The screen clearing apparatus 1s preferably embodied as a
wiping element for screenings. The screening device 1s par-
ticularly configured in such a way that 1t has a plurality of
screening rods, and the screen clearing apparatus has mov-
able screening eclements which are arranged between the
screening rods. A linkage, by which the screening elements
can be moved forward and backward and/or in a circular
tashion by a lever, can expediently be driven by the water-
wheel. The object 1s that the wiping elements automatically
remove the materials which have been carried along by waste-
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water, and become lodged between the screening rods, and
convey the same to the side, so that the free passage cross
section for the wastewater 1s retained between the screening
rods.

The screen clearing apparatus can preferably be driven in
opposite directions, or bi-directionally. The screenings are
therefore cleared away by the to and fro movement of the
apparatus, 1n particular by the to and fro movement of the
wiping elements which are arranged between the screening,
rods.

In terms of reducing the overall height of the screeming
device, 1t 1s considered particularly advantageous that the
drive for the screen clearing apparatus, 1n particular the wip-
ing elements for the screenings, includes a waterwheel link-
age mechanism, wherein the linkage passes through the over-
fall wall, and this passage through the overfall wall 1s
embodied 1n a watertight fashion. It 1s considered particularly
advantageous 11 this passage 1s notched, and made watertight
by a front box.

The screening rods, which are used 1n the screening device,
can be configured 1n different ways. According to one basic
configuration, the screening rods are curved, 1n particular,
curved concavely on the clean water side. The matenals
which are carried along with the wastewater are therefore
retained 1n a concavely shaped region of the rods which faces
the wastewater side of the screening device. In particular, the
rods are arranged 1n such a way that they extend over an angle
of 90 to 180 degrees, and 1n particular over an angle of 90
degrees or 120 degrees. As a result of this arrangement, the
screening device 1tself 1s relatively flat, even with curved
screening rods, and requires only a relatively small overall
height. Alternatively, the screening rods may be of an essen-
tially straight design. In this case, the screening device 1s
preferably of a flat construction.

The mvention contemplates a screening device, which
serves for protecting overtlow weirs 1n a mixed system and/or
a separating system, 1n order to protect bodies of water
against the introduction of hygiene articles, toilet paper, and
the like. The screening device 1s driven by a waterwheel
without using outside power or extraneous energy. The water-
wheel can also drive a pump, which drives a hydraulic piston
and/or motor portion of the wiping mechanism which clears
the debris or screemings. Fine screenings are cleared away,
with the distance between the rods being generally 4 to 6 mm.
Larger distances between the rods are also possible. The
screenings can be wiped away 1n a gentle fashion over a
relatively short distance by virtue of the mventive configura-
tion of the screening device. It 1s possible to arrange clam
zones, which are embodied as flat, broad cross struts, and in
this context, they take up or reduce the water pressure and/or
discharge flow 1nto the grill frame structure, which 1s prefer-
ably of amodular design. Depending on the required capacity,
the screeming rods are arranged curved, with the result that the
screenings are lowered 1nto relatively deep layers, and can
correspondingly be transported away easily and with less
flow pressure to the wastewater treatment plant from the
water which 1s running over. The screening rods are 1n par-
ticular shaped 1n such a way that they can be placed one
against the other, like two nested half-moons which engage 1n
the screening rod.

Further features of the invention are 1llustrated 1n the patent
claims, the description of the figures and the figures them-
selves, and in this context, 1t should be noted that all the
individual features and all the combinations of individual
teatures constitute further mnventive embodiments.
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The mvention 1s 1llustrated by way of example 1n the fig-
ures by means of a plurality of embodiments, without being
restricted thereto.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 shows a cross section through the longitudinal
extent of a channel and an overfall wall which bounds the
channel laterally with the screening device, which 1s embod-
1ied as a curved screening system, and with a waterwheel drive
for the curved screening system;

FIG. 2 shows a modified water drive for the curved screen-
ing system, also illustrated 1n a cross section of the longitu-
dinal extent of the channel;

FIG. 3 1s a cross-sectional illustration through the longitu-
dinal extent of the channel showing the arrangement of a flat
screening system which 1s driven by means of a water drive;
and

FIG. 4 shows the flat screening system which 1s shown 1n
FIG. 3, 1llustrated 1n a section 1n the longitudinal direction of
the channel.

(L]
By

ERRED

DETAILED DESCRIPTION OF THE PR.
EMBODIMENTS

For purposes of description herein, the terms “upper”,
“lower”, “right”, “left”, “rear”, “front”, “vertical”, “horizon-
tal” and derivatives thereot shall relate to the mvention as
oriented 1n FIG. 1. However, 1t 1s to be understood that the
invention may assume various alternative orientations and
step sequences, except where expressly specified to the con-
trary. It 1s also to be understood that the specific devices and
processes 1llustrated in the attached drawings, and described
in the following specification, are simply exemplary embodi-
ments of the inventive concepts defined 1n the appended
claims. Hence, specific dimensions and other physical char-
acteristics relating to the embodiments disclosed herein are
not to be considered as limiting, unless the claims expressly
state otherwise.

FIG. 11llustrates a wastewater channel 1 with inclined floor
sections 2 and 3 which extend toward one another, and a dry
weather gully 4 which connects the two tloor sections 2 and 3
in the region of the lower ends. The wastewater channel 1 1s
bounded laterally in the region of the floor section 3 by a
vertically arranged overfall wall 5 which extends signifi-
cantly beyond the level of the floor section 3. If an increased
volume of wastewater flow occurs when the drainage system
1s being operated in the mixed system or separating system,
some of the wastewater can flow over the overtall wall 5 and
pass from there mto an overtlow channel 6, which 1s located
next to the overfall wall 5, and then pass from the overtlow
channel into a body of water or recerving water course. The
line 7 (FIG. 1), which 1s indicated with an arrow, shows the
direction and way in which the flow passes from the waste-
water channel 1 1nto the overflow channel 6 when there 1s an
increased occurrence ol wastewater, particularly during a
heavy rain event. In particular, 1n the case of heavy rain,
considerable quantities of contaminants, such as hygiene
articles, paper and plastics, can tlow 1nto the recerving water
course or the body of water 11 no screening device 1s provided.

A frame 8 extends essentially over the length of the waste-
water channel 1, serves to hold a screening device 9, and 1s
arranged above the wastewater channel 1. The frame 8 is
connected, on the one hand, via an attachment angle 10 to the
overfall wall 5 on the side facing the wastewater channel 1,

and on the other hand, to a channel wall 11 and/or to a channel
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cover 12 by struts 13. The screening device 9, which 1s con-
nected to the frame 8, 1s 1n FIGS. 1 and 2 embodied as an
arcuate or round screening element with a plurality of 1den-
tical screening rods 14, which are arranged one behind the
other with respect to the plane of the diagram in FIG. 1.
Screening rods 14 are configured 1n an essentially semicircu-
lar curve, with adjacent screening rods being 4 to 6 mm apart,
and with the two free ends 15 of each of the screening rods 14
being directed downwardly. The ends 15 of screening rods 14
are connected to frame 8 1n the region of a lower horizontally
arranged strut 16. Each screening rod 14 1s therefore curved
inwardly on the wastewater side facing the channel, and 1s
curved outwardly on the side facing away from the channel,
that 1s to say, the clean water side. The screening rods 14
extend over an angle of 180 degrees, but smaller angles are
also concervable, for example angles of 90 to 120 degrees,
and 1n particular an angle of 90 degrees or an angle of 120
degrees.

The illustrated screening rods 14 (FIGS. 1 and 2) have a

smaller degree of curvature on the wastewater side than on the
clean water side.

In the region of half the length of the frame strut 16, a
plate-shaped lever 18 1s mounted, so as to be freely pivotable
about an axis 17, with the large surface side of the lever 18
being arranged parallel to the large surface side of the respec-
tive plate-shaped screening rod 14 and perpendicular to the
longitudinal extent of the axis 17. The lever 18 1s guided in the
frame 8 along a semicircular path, and accommodates the
wiping element 19, which 1s arranged between two adjacent
struts 13. The wiping element 19 has two radial ends 20 which
terminate 1in a cone shape. The ends 20 are located between
the adjacent screening rods 14.

If a very large tlow volume of wastewater occurs, resulting
in wastewater passing over the overfall wall 5, contaminants
which are carried along in the wastewater, and which are
referred to herein by the reference numeral 40, such as
hygiene articles, paper and plastics, etc., are held back or
captured by the screening rods 14 as the wastewater passes
through the screening device. In the example 1llustrated in
FIGS. 1 and 2, the screenings are cleared away by the levers
18, which can pivot to and fro 1n the directions of the double
arrow 21, with the wiping elements 19 being connected to the
levers. The levers 18 are pivoted to such an extent that the
wiping clements 19 moves the debris or screenings to the
opposite ends 15 of the screening rods 14.

In the illustrated example, the levers 18 are driven together
with the wiping elements 19 by means of a waterwheel 22.
There 1s therefore a drive which does not require outside
power or extranecous energy, since the waterwheel 22 1s
arranged after or downstream of the overfall wall 5 1n the
direction of flow of the wastewater. As 1s apparent from the
arrow 1n line 7 (FIG. 1), the wastewater passes behind the
overfall wall 5, which 1s provided with a slope 23, onto a
discharge plate 24, which 1s arranged obliquely and con-
nected 1n the lower region of the slope 23 to the overtall wall
5. The wastewater then passes from the discharge plate 24 to
the waterwheel 22, which rotates 1n a clockwise direction, as
shown by the arrow 25. The waterwheel 22 first drives a belt
2’7 via a waterwheel shait 26, which in turn drives pump 28,
such as a hydraulic pump, via belt 27. Pump 28 1s connected
by pressure lines 29 to a piston 30, which 1s mounted on the
frame 8, and whose piston rod 31 is connected by a joint 32,
which 1s arranged at a distance from the axis 17, and has an
attachment 33 connected to all of the screening rods 14. A
controller (not shown) for the hydraulics causes the pivoting
movement of the lever 18 to be reversed in the direction of the
other end 135 of the screening rods 14 when the wiping ele-
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ments reach the end position adjacent to one end 15 of the
screening rods 14, so as to ensure a continuous cleaning effect
of the screening system.

In the embodiment 1llustrated 1n FIG. 1, the mechanism
which transmits the movement of the waterwheel 22 to the
levers 18 and to the wiping elements 19 1s arranged outside
the overfall wall 5, and 1s located above the maximum liquid
level.

In contrast, in the embodiment according to FIG. 2, the
mechanism which transmits the movement of the waterwheel
22 to the levers 18 and the wiping elements 19 passes through
an opening or bore in the overfall wall 5. A waterwheel
linkage mechanism 34 1s provided for this. The linkage 34
passes through the overtall wall 5 and 1s operably connected
with the waterwheel 22 by a pivoting bearing 35 and to the
attachment 33 by a pivoting bearing 36. The screening device
1s also embodied as a curved screening system 1n the embodi-
ment 1llustrated 1n FIG. 2. Reference 1s made 1n this respect to
the statements relating to the variant described 1n FIG. 1.

In contrast, in the embodiment according to FIGS. 3 and 4,
the screening system 1s a flat screeming system. In this system,
a plurality of screening rods 14, which are arranged mutually
parallel and oriented horizontally, are mounted in the region
of the lower end of the frame 8. In the 1llustrated example, the
screening rods 14, which are formed from sheet metal, are not
only arranged parallel to one another, but are also arranged
one behind the other 1n a common plane, with only two
screening rods 14 being shown completely 1n FIG. 4. The
screening rods 14 taper starting from their centers to their
opposite ends 15, as oriented 1n FIG. 4. In the region of the
two ends 15, the screening rods 14 are connected on their
clean water sides to flat metal elements 37, which are
mounted on the frame 8. In addition, guide rails 38, which are
arranged horizontally on the clean water side of the screening
rods 14, are mounted on the frame 8, and support bearing
clements 39 for holding the various wiping elements 19 that
are arranged between adjacent screening rods 14. The respec-
tive mount can be moved to and fro between the ends 15 of
adjacent screening rods 14, and the mount penetrates the clear
cross-sectional spaces between the screening rods 14. By
means of the cylinder 30, with which the waterwheel 22 acts
in a kinematic sense as shown 1n FIG. 1, the bearing elements
39 can be moved to and fro with the wiping elements 19, 1n
which case all the wiping elements 19 are moved synchro-
nously either in one direction or 1n the opposing direction, as
shown by the double arrow 1n FIG. 4.

In the foregoing description, 1t will be readily appreciated
by those skilled 1n the art that modifications may be made to
the invention without departing from the concepts disclosed
herein. Such modifications are to be considered as included in
the following claims, unless these claims by their language
expressly state otherwise.

The mvention claimed 1s:

1. A screening device for wastewater, and the like, com-
prising;:

a perforate screening member through which wastewater in
an associated wastewater channel flows from a bottom
side thereof to a top side thereof, such that solids 1n the
wastewater are captured by said screeming member and
form screenings on said screening member;

an overfall wall positioned 1n said wastewater channel;

a clearing member being shiftable relative to said screening
member for clearing the screenings therefrom, and
being positioned upstream of said overtall wall;

a waterwheel positioned 1n said wastewater channel at a
location downstream of said overfall wall, and being
operably connected with said clearing member for
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mechanically shifting the same to remove the screenings
from said screening member without using external
power; and

a pump operably connected with said screen clearing mem-
ber for shifting the same to remove the screenings from
the screening member, and operably connected with and
driven by said waterwheel.

2. A screening device as set forth i claim 1, including:

a drive belt operably interconnecting said pump with said
waterwheel.

3. A screening device as set forth in claim 1, wherein:

said clearing member includes at least one wiping element.

4. A screening device as set forth in claim 1, wherein:

said screenming member includes a plurality of screening
rods; and

said clearing member includes a plurality of wiping ele-
ments which are disposed between said screening rods.

5. A screening device as set forth in claim 4, wherein:

said clearing member can be shifted forward and backward
and/or 1n a circular fashion.

6. A screening device as set forth 1n claim 4, wherein:

said screening rods have curved side elevational configu-
rations which extend convexly toward a clean water side
thereof.

7. A screening device as set forth in claim 6, wherein:

said screening rods are arranged at an angle 1n the range of
90-120 degrees.

8. A screening device as set forth in claim 4, wherein:

said screening rods have a generally straight configuration.

9. A screening device as set forth in claim 8, wherein:

said screening member has a generally flat configuration.
10. A screening device for wastewater, and the like, com-

prising;:

a perforate screening member through which wastewater in
an associated wastewater channel flows from a bottom
side thereof to a top side thereot, such that solids in the
wastewater are captured by said screeming member and
form screenings on said screening member;

an overiall wall positioned 1n said wastewater channel;
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a clearing member being shiftable relative to said screening
member for clearing the screenings therefrom, and
being positioned upstream of said overtall wall;

a waterwheel positioned 1n said wastewater channel at a
location downstream of said overfall wall, and being
operably connected with said clearing member for
mechanically shifting the same to remove the screenings
from said screening member without using external
power; and

a waterwheel linkage mechanism having a linkage portion
thereol passing through said overfall wall 1n a watertight
fashion and operably connecting said waterwheel with
said clearing member.

11. A screeming device as set forth in claim 10, wherein:

said clearing member includes at least one wiping element.

12. A screeming device as set forth in claim 10, wherein

said screening member includes a plurality of screening
rods; and

said clearing member mncludes a plurality of wiping ele-
ments which are disposed between said screening rods.

13. A screening device for wastewater, and the like, com-

prising:

a perforate screening member through which wastewater in
an associated wastewater channel flows from a bottom
side thereot to a top side thereof, such that solids in the
wastewater are captured by said screeming member and
form screenings on said screening member;

an overtall wall positioned 1n said wastewater channel;

a clearing member being shiftable relative to said screening
member for clearing the screenings therefrom, and
being positioned upstream of said overfall wall;

a waterwheel positioned 1n said wastewater channel at a
location downstream of said overfall wall, and being
operably connected with said clearing member for
mechanically shifting the same to remove the screenings
from said screening member without using external
power; and

a waterwheel linkage mechanism having a linage which
passes through a notch 1n said overtall wall and includes
a front box to render watertight said notch.
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